Study Objectives: Common sleep hygiene practices were examined in 2 community-based samples of older adults to determine which practices differentiated 4 sleep subgroups: noncomplainers without insomnia symptoms, complainers without insomnia symptoms, noncomplainers with insomnia symptoms, and complainers with insomnia symptoms. Design: Two weeks of sleep diaries provided napping and bed/out-ofbed time variability data. A retrospective questionnaire provided data on caffeine, cigarette, and alcohol usage. Recruitment involved random digit dialing (Sample 1) and advertisements (Sample 2). 
INTRODUCTION

INSOMNIA, DEFINED AS DIFFICULTY INITIATING AND/ OR MAINTAINING SLEEP OR NONRESTORATIVE SLEEP,
IS THE MOST COMMON SLEEP DISTURBANCE in later life. Prevalence estimates for individuals 65 and older range from 15%-35% and are generally higher for women than for men. 2 Although insomnia can occur as an acute disorder, older adults are often afflicted with chronic insomnia. In 2 recent community-based surveys of sleeping patterns, older adults with insomnia reported experiencing problems with sleep for 7 and 12 years on average, respectively. 3, 4 Age-related increases in the occurrences of chronic medical conditions such as heart disease, arthritis, stroke, or lung disease contribute to older adults' increased risk of chronic insomnia. 5 Late life insomnia is a major concern, because it is associated with a variety of negative consequences, including decreased quality of life, disturbed mood, disturbed quality of social interactions, increased risk of nursing home placement, dependence on sleep medication, and impaired cognitive functioning. [6] [7] [8] Randomized clinical trial data support the efficacy of cognitive-behavioral therapies (CBTs) for chronic insomnia in older adults. CBTs often combine several techniques (sleep hygiene, stimulus control, sleep restriction, relaxation) to form a multicomponent treatment package. 9 Currently, CBTs for insomnia are not in widespread use because most clinicians lack comprehensive training in the various techniques. However, sleep hygiene may be the notable exception. Although nonspecialists are not frequently familiar with the formal application of sleep hygiene such as occurs within the context of CBT, they are very likely to be familiar with sleep hygiene advice (e.g., the potentially positive impact on sleep of reducing/eliminating caffeine consumption). As a result, sleep hygiene advice is often the first form of intervention used (either alone or in combination with hypnotic treatment) to treat insomnia. Additionally, knowledge of sleep hygiene has been linked to sleep practices and, in turn, to overall sleep quality. 10 Although few studies exist to support sleep hygiene as a single treatment, sleep hygiene practices have been found to be less effective compared to sleep restriction and stimulus control interventions 11 and compared to abbreviated cognitive-behavioral interventions. 12 Unfortunately, available data do not permit a determination of whether sleep hygiene is effective when added to specific other approaches. 13 Sleep hygiene refers to any sleep practice under an individual's behavioral control.
14 This broad definition further impedes a determination of sleep hygiene's effectiveness, because it contributes to a lack of standardization across studies in terms of what practices constitute sleep hygiene treatment. Nonetheless, there are some practices that are almost always included, such as the reduction or elimination of caffeine, nicotine, and alcohol use; maintenance of regular bed and wake times; and avoidance of napping. 15, 16 Evidence to support the relationship between sleep and each of these recommendations for older individuals varies. Some studies suggest older poor sleepers consume more caffeine than older good sleepers 17, 18 while other studies have found no such differences. [19] [20] [21] Foley and colleagues 22 found an association between self-reported sleep difficulties and smoking in older adults. Both survey data and clinical experience indicate older adults often use alcohol to cope with sleep problems. 23 Likewise, evidence indicates irregular sleep patterns discriminate older adults with insomnia from older good sleepers. 20 The recommendation to avoid napping warrants special attention, because it is somewhat controversial, particularly for older individuals. One in 4 older individuals engage in a daily nap. 22, 24 As with caffeine, however, previous findings are mixed. Early research found either no significant relationship between sleep and napping, 18, 19, [25] [26] [27] [28] [29] or significant negative relationships between napping and sleep complaints 30 and nocturnal sleep length. 24 In contrast, several recent studies found positive associations between napping and sleep quality, 22,31-33 overall 24-hour total sleep time as measured by sleep diaries, 34, 35 and cognitive and psychomotor performance. 34, 36 The efficacy of sleep hygiene treatment is predicated upon high basal levels of poor sleep hygiene in individuals with insomnia. Recent evidence from a population-based sample supports this assumption for specific sleep hygiene behaviors for individuals 65 and younger. 37 Jefferson and colleagues 37 compared 258 insomniacs (age 18-65) to age-and sex-matched controls and found that insomniacs reported an increased prevalence of drinking alcohol and smoking close to bed time compared to age-and sex-matched controls. Because most sleep hygiene studies have either failed to include older adults altogether 16 or have included only a restricted range of older adults, 37 the question remains as to whether this assumption is true for older individuals. Frequently, implications from results based on younger and mixed age samples do not translate well to older populations. Consequently, the discriminatory power of sleep hygiene practices to distinguish older adults with and without insomnia remains of interest.
A complaint of poor sleep is required for a diagnosis of insomnia. Sleep diaries are commonly used to diagnose insomnia in both clinical research and practice. Interestingly, older individuals who meet sleep diary criteria for insomnia do not always complain of poor sleep, and vice versa. As a result, individuals can be divided into 4 sleep subgroups: noncomplainers without insomnia symptoms, complainers without insomnia symptoms, noncomplainers with insomnia symptoms, and complainers with insomnia symptoms. The current study is the first to examine selected sleep hygiene practices (caffeine, cigarette, and alcohol usage, daytime napping, and variability in bed and out-of-bed times) in 2 community-based samples of older adults in order to determine if basal levels of specific sleep hygiene behaviors differentiate these 4 sleep subgroups. Previous researchers have examined differences in specific sleep hygiene practices between good sleepers and insomniacs in both younger 37 and older populations. [17] [18] [19] [20] [21] However, no studies have examined sleep hygiene practices across all 4 sleep subgroups in community-dwelling older adults. Because complaints are indicative of sleep dissatisfaction and often prompt treatment seeking, whether the 2 complaining subgroups differ from the 2 noncomplaining subgroups and also from each other was of particular interest. Identified differences would have implications for the efficacy of sleep hygiene treatment for older adults and for differential focus on specific sleep hygiene behaviors for the 2 complaining subgroups.
METHOD
Participants -Sample 1
Sample 1 is based on a subset of older individuals (60 years or older) randomly recruited for an epidemiological survey of sleep and daytime functioning in Shelby County Tennessee (comprised of the city of Memphis and surrounding towns). Random digit dialing was used to recruit at least 50 men and 50 women in each age decade from 20-29 years to 80+ years. Participants were mailed packets containing 14 sleep diaries, a demographics and health questionnaire, and several daytime functioning questionnaires. Participant compensation was $15 for returned, completed packets at the start of the study, but was gradually increased to $200 due to difficulty recruiting older adults in the 70-79 and 80+ cohorts. A raffle awarded $250 to one randomly selected participant at the study conclusion. The survey recruited 1769 individuals of all ages with an average hit rate (eligible individuals who agreed to participate) of 38% and a return rate of 49% (859 packets); the return rate for individuals 60 years or older was 50% (322 of 645 packets). Of these older respondents, 12 were excluded from the present study, because they provided incomplete or confusing information, or reported having a sleep disorder other than insomnia (e.g., sleep apnea, nocturnal myoclonus) on the health questionnaire. The final older adult sample consisted of 310 participants (151 men, 159 women) ranging in age from 60-96 years. The ethnic distribution was 240 Caucasians (77.7%), 68 African Americans (22.0%), 1 individual of Asian descent (0.3%), and 1 individual for whom ethnic data were missing (0.3%). The majority of participants in the present study (58%) received compensation of $75 or less, 37% received $100-$150, and 5% received $175-$200. Only 2 men in the 80+ cohort received $200. Complete details on the methods of this survey are available in a previously published book. 
Participants -Sample 2
A convenience sample of 116 adults aged 60 years and over who resided in North Central Florida was recruited through media advertisements, community groups, and flyers to participate in a study of sleep patterns in the elderly. Interested individuals were screened in two phases: a brief telephone interview (15-20 minutes) followed by a 1-1½ hour in-person interview, which included administration of a demographics and health questionnaire, conducted either in the individual's home (76%) or at a local continuing care retirement center (24%). Exclusionary criteria included: (1) age younger than 60 years; (2) presence of sleep disorders other than insomnia (e.g., sleep apnea, narcolepsy); (3) severe psychiatric disorders (e.g., thought disorders, depression); (4) cognitive impairment (scoring in the impaired range on 3 or more subtests of the Cognistat 39 ); and (5) psychotropic or other medications (e.g., beta-blockers) known to alter sleep. Following the in-person interview, participants were given 14 days of sleep diaries and several daytime functioning questionnaires. Study personnel returned to either the individuals' homes or their local continuing care retirement center to collect these materials at the end of the 2 week data collection period. Thirteen individuals were ineligible following the initial telephone screening Sleep Hygiene Practices in Older Adults-McCrae et al for reasons including age, cognitive impairment, and sleep apnea diagnosis; no individuals were ineligible following the in-person interview. The final sample consisted of 103 older adults (37 men, 66 women) ranging in age from 60-89 years. All participants were living in their own homes during the study. The majority of the sample was Caucasian (96.1%); the remainder of the sample consisted of African Americans (2.9%) and other (1.0%). All participants received $30 compensation.
Subjective Sleep Measure
Participants completed a sleep diary upon arising each morning for 14 days. The sleep diary is a brief questionnaire 40 that provides night-by-night perceptions of sleep pattern and quality. Respondents are asked to provide subjective estimates of various sleep-wake parameters, including (1) sleep onset latency (SOL), defined as the time from initial lights-out until sleep onset; (2) wake time after sleep onset (WASO), defined as the time spent awake after initial sleep onset until the last awakening; (3) napping, defined as the total amount of time spent sleeping prior to bedtime; (4) bed time; and (5) out-of-bed time. Sleep diaries do not provide the absolute values for sleep parameters provided by polysomnography, and there is often a mismatch in insomniacs' sleep perceptions compared to objective measurement of sleep parameters. 41 Nonetheless, sleep diaries are widely used in research and practice. They are a recommended form of assessment for insomnia, because they may be useful in differentiating individuals with insomnia from normal sleepers. 42 Sleep diaries are not recommended for differentiating subtypes of insomnia complaint (primary insomnia vs sleep state misperception), but may provide information about patients' sleep perceptions that clinicians may find useful for evaluating the nature of an individual's complaint and developing an appropriate treatment plan.
Demographics and Health Measure
This is a 2-page questionnaire that collected 6 kinds of information: demographics, sleep disorders symptoms, physical health, mental health, consumption of common sleep disrupting substances, and educational level. Three items measured caffeine, nicotine, and alcohol use: "On average, how many caffeinated drinks do you have per day?"; "On average, how many cigarettes do you smoke per day?"; "On average, how many alcoholic drinks do you drink per week?". Number of health conditions and medications were also taken from this questionnaire. Health conditions were defined as the number reported from the following list: heart disease, cancer, hypertension, neurological disorder (seizures, Parkinson's), breathing disorder (asthma, emphysema, allergies), urinary problems (kidney disease, prostate problems), diabetes, pain (arthritis, back pain, migraines), and gastrointestinal disorders (stomach, irritable bowels, ulcers, gastric reflux). Medications were defined as the total number of prescription medications reported.
Daytime Functioning Measures
The Beck Depression Inventory 43 (BDI: Sample 1) and the Beck Depression Inventory-Second Edition 44 (BDI-II; Sample 2) are 21-item self-report questionnaires measuring severity of depressive symptomatology on a 3-point scale ranging from 0 (absence of symptoms) to 3 (most severe). Typically, respondents answer for the previous week, but the previous 2 weeks were used to match the study period. Total scores range from 0 to 63. For the BDI, ranges for clinical levels of depression are 0 to 9 (none or minimal), 10 to 18 (mild to moderate), 19 to 29 (moderate to severe), and 30 to 63 (severe). For the BDI-II, ranges for clinical levels of depression are 0 to 13 (none or minimal), 14 to 19 (mild), 20 to 28 (moderate), and 29 to 63 (severe). The BDI and BDI-II have demonstrated adequate reliability and validity. Higher scores indicate greater depression. In the present study, the boundary scores for mild depression were used as the cutoffs for evidence of a daytime functioning complaint (BDI > 9; BDI-II > 13).
The State-Trait Anxiety Inventory, Form Y1 45 (STAI) contains 20 self-descriptive statements indicating how often the statement is true on a 4-point scale ranging from 1 (not at all) to 4 (very much so). Total scores range from 20 to 80. The STAI demonstrates test-retest reliability exceeding 0.7 and reliably distinguishes patient and normal groups. Higher scores indicate greater anxiety. Scores greater than 36 were used as evidence of a daytime functioning complaint. This cutoff was chosen, because a score of 37 is 1 SD below the mean for psychiatric inpatients with a primary diagnosis of anxiety. 45 The Epworth Sleepiness Scale 46 (ESS) measures trait daytime sleepiness. Respondents indicate how likely they are to fall asleep in eight common, quiet daytime activities (e.g., watching television, driving) over the previous two weeks. Ratings range from 0 (would never doze) to 3 (high chance of dozing). Total scores range from 0 to 24, with higher scores indicating greater daytime sleepiness. Adequate norms for the ESS are not available. However, Johns and Hocking 47 administered the ESS to 331 corporate employees. They reported that the mean score of normal sleepers was 4.6 (SD = 2.8). Insomnia complaints were positively correlated with the ESS. Scores greater than 7.3 were used as evidence of a daytime functioning complaint. This cutoff was chosen, because it is 1 SD above the reported mean for normal sleepers.
The Fatigue Severity Scale 48 (FSS) consists of 9 items assessing the intrusion of fatigue in different aspects of living. Each item is rated from 1 (strongly disagree) to 7 (strongly agree). Responses are averaged across the nine items, yielding a possible score range of 1 to 7. Normative data on the FSS are limited. Lichstein and colleagues 49 found individuals with insomnia seeking treatment at a sleep disorders center averaged 6.0 (SD = 0.5) on the FSS. Scores greater than 5.4 were used as evidence of a daytime functioning complaint. This cutoff was chosen, because it is 1 SD below the reported mean for persons seeking treatment for insomnia.
PROCEDURE
Participants were grouped into sleep subgroups based on: 1) sleep pattern as measured by the sleep diaries, 2) duration of insomnia complaint, 3) daytime functioning, and 4) subjective complaint of insomnia. Participants were categorized as having insomnia symptoms if they reported at least 3 nights a week of: (1) SOL > 30 minutes or (2) WASO > 30 minutes. These criteria have been validated and are consistent with those commonly cited in the insomnia treatment literature. 50 Participants were classified as complainers based on the following criteria: 1) subjective complaint of insomnia as indicated by affirmative responses to the following items on the demographics and health questionnaire: "Do you have a sleep problem? yes or no. If yes, describe (e.g., trouble falling asleep, long or frequent awakenings, sleep apnea)". Participants who reported anything other than no sleep problem or insomnia were excluded from the present study.; 2) duration of complaint for at least 6 months as indicated by response to the following item on the demographics and health questionnaire: "How long have you had this sleep problem?"; and 3) impaired daytime functioning as indicated by scoring in the impaired range on at least one of the following measures: STAI > 36, BDI > 9 (Sample 1), BDI-II > 13 (Sample 2), ESS > 7.3, or FSS > 5. 4 .
This classification system resulted in the following 4 subgroups: noncomplainers without insomnia symptoms, complainers without insomnia symptoms, noncomplainers with insomnia symptoms, and complainers with insomnia symptoms. Characteristics of participants in the 4 sleep subgroups are shown in Table  1 for Samples 1 and 2, separately.
Statistical Analysis
Differences between the 2 samples in sleep subgroups, demographics, substance use, and sleep behaviors were analyzed using analysis of variance (age, education, BMI, medications, health conditions; cigarette, caffeine, and alcohol usage; nap frequency, nap duration, bed time variation, and out-of-bed time variation) and chi-square analyses (sex). Within each sample, sleep subgroup differences were analyzed using analysis of variance (age, education, BMI, medications, health conditions) and chi-square analyses (sex, ethnicity). Descriptively, we provide frequency information for each substance and behavior by sleep subgroup for each sample, separately. Analytically, we performed a MANOVA to examine substance use for the sleep subgroups for each sample, separately. Three substance use variables were analyzed: average number of alcoholic drinks per week, average number of cigarettes per day, and average number of caffeinated drinks per day. We also performed a MANOVA to examine sleep behaviors for the sleep subgroups for each sample, separately. Four sleep behavior variables were analyzed: nap frequency, nap duration, bed time variation, and out-of-bed time variation. Nap duration represents the average number of minutes spent napping per day, and nap frequency represents the number of days per week on which nap duration was greater than 0. Because we were interested in identifying potential group differences in sleep regularity, we calculated the standard deviation in bed times and out-of-bed times for each participant over the 14 days. This approach was chosen, because it is the most common method for assessing intraindi- Total number of medications participants listed., 3 Total number of medical conditions from the following list: heart problems, cancer, hypertension, neurological disorder, breathing disorder, urinary problems, diabetes, pain, gastrointestinal disorder, and other. Means with different superscripts differ significantly at P < .05 in the Tukey honestly significant difference comparison.
Sleep Hygiene Practices in Older Adults-McCrae et al vidual variability when the construct being studied is not affected by growth or learning. 51 The bed time variation and out-of-bed time variation variables represent the average of those individual standard deviations for each sleep subgroup. Multivariate results are generally reported using Roy's θ, a standard multivariate statistic that tests the first eigen value derived from the ratio of the between group to within group matrices. Because Roy's θ is not robust when the assumption of homogeneity of the covariance matrix is violated, 52 the Wilks' lambda test statistic was used when a significant Box's M statistic was obtained. 53 Significant multivariate results were followed up using univariate and Tukey HSD testing.
RESULTS
Sleep Subgroups
Overall, there were no significant differences between Samples 1 and 2 in the distribution of participants across the sleep subgroups (P = .56). For Sample 1, approximately half (50.3%) of participants were classified as noncomplainers without insomnia symptoms, 8.7% as complainers without insomnia symptoms, 23.9% as noncomplainers with insomnia symptoms, and 17.1% as complainers with insomnia symptoms. For Sample 2, 43.7% of participants were classified as noncomplainers without insomnia symptoms, 7.8% as complainers without insomnia symptoms, 30.1% as noncomplainers with insomnia symptoms, and 18.4% as complainers with insomnia symptoms.
Demographic Characteristics
See Table 1 for the demographic characteristics as a function of sleep subgroup for Samples 1 and 2, respectively. Overall, the 2 samples did not significantly differ in age (p = .56), BMI (p = .58), medications (p = .09), or health conditions (p = .72). The two samples did differ significantly in education, F 1, 395 = 47.88, p < .001, η p 2 = .11. Specifically, Sample 1 (mean = 13.66, SD = 3.17) had 2.5 fewer years of education on average than Sample 2 (mean = 16.16, SD = 3.02). The 2 samples also differed in terms of sex, χ 2 (1, N = 413) = 7.32, p < .01, V = .13, with Sample 2 containing a higher proportion of females (64%) than Sample 1 (51%). The 2 samples were not compared for ethnic differences, because it was apparent a priori that Sample 1 was more diverse; Sample 1 was 22% African American, while Sample 2 was 96% Caucasian.
For Sample 1, the sleep subgroups differed in terms of sex, age, education, medications, and health conditions, but not BMI (P= .79), or ethnicity (P =.93). The chi-square analysis for sex was significant, χ 2 (3, N = 310) = 11.67, P < .01, V = .19. Fol- low-up testing revealed significant differences between complainers without insomnia symptoms and noncomplainers with insomnia symptoms [χ 2 (1, N = 101) = 5.95, P < .05, V = .24] with significantly more males classified as complainers without insomnia symptoms and significantly more females classified as noncomplainers with insomnia symptoms. There also were significant differences between noncomplainers without insomnia symptoms and noncomplainers with insomnia symptoms [χ 2 (1, N = 230) = 10.36, P < .01, V = .21] with significantly more males classified as noncomplainers without insomnia symptoms and significantly more females classified as noncomplainers with insomnia symptoms. There was a significant effect of age on sleep subgroup, F 3,306 = 5.32, p < 0.01, η p 2 = .05. On average, noncomplainers without insomnia symptoms were approximately 2.5 years younger than noncomplainers with insomnia symptoms (P < .05) and approximately 5 years younger than complainers with insomnia symptoms (p < .001). There was a significant effect of education on sleep subgroup, F 3, 291 = 2.87, P < 0.05, η p 2 = .03. On average, noncomplainers without insomnia symptoms reported 1 more year of education than complainers with insomnia symptoms (P < .05). There was a significant effect of number of health conditions on sleep subgroup, F 3,306 = 14.17, P < 0.001, η p 2 = .12. On average, complainers with insomnia symptoms reported approximately 1.5 more health conditions than noncomplainers without insomnia symptoms (P < .001) and approximately 1 more health condition than noncomplainers with insomnia symptoms (P < .001). There was a significant effect of number of medications on sleep subgroup, F 3,306 = 7.68, p < .001, η p 2 = .07. On average, complainers with insomnia symptoms reported taking approximately 2 more medications than noncomplainers without insomnia symptoms (P < .001) and approximately 1 more medication than noncomplainers with insomnia symptoms (p < .01). For Sample 2, the 4 sleep subgroups did not differ significantly in age (p = .96), education (p = .33), BMI (p = .37), sex (p = .87), or medications (p = .29). There was a significant effect of number of health conditions reported on sleep subgroup, F 3, 100 = 3.21, p < .05, η p 2 = .09. On average, complainers with insomnia symptoms reported approximately 1 more health condition than noncomplainers without insomnia symptoms (p < .05) and noncomplainers with insomnia symptoms (p < .01). Sleep subgroup differences in ethnicity were not examined statistically, because the vast majority of participants were Caucasian (96%).
See Table 2 for the number and percentages of specific health conditions as a function of sleep subgroup for Samples 1 and 2, respectively. For both samples, participants across all sleep subgroups reported experiencing health problems. No condition was reported by a majority of participants in either of the 2 noncomplaining subgroups in both samples. For the 2 complaining subgroups, hypertension and pain approached or exceeded 50% in both samples, while heart attack or other heart problems approached 50% for Sample 1, but not Sample 2.
Substance Use
See Table 3 for the frequencies of substance use for the sleep subgroups for Samples 1 and 2, respectively. Overall, there were no significant differences between the 2 samples in alcohol (p = .27), cigarette (p = .08), or caffeine (p = .33) usage. For both samples, the majority of participants in all subgroups did not report smoking cigarettes. Frequencies of alcohol usage were slightly higher, but the vast majority of participants in all sleep subgroups in both samples reported consuming 1 alcoholic drink per week or less. Caffeine usage was more common with at least 50% of participants across sleep subgroups reporting consumption of 1 or more cups of caffeine per day. The number of participants consuming 3 or more cups of caffeine daily was approximately one third or less across subgroups for both samples.
For Sample 1, controlling for age, education, sex, medications, and health conditions, there was no significant difference between Average number of minutes spent napping for days on which napping occurred. 
Sleep Behaviors
See Table 4 for the frequencies of sleep behaviors for the sleep subgroups for Samples 1 and 2, respectively. Overall, there were no significant differences between the samples in nap frequency (p = .33), nap duration (p = .66), bed time variation (p = .21), or out-of-bed time variation (p = .26). For both Samples 1 and 2, the majority of participants in all sleep subgroups reported napping at least 1 day per week, average daily nap durations of 1 hour or less, and daily bed and out-of-bed times that varied by 1 hour or less on average. Average bed and out-of-bed time variations of greater than 2 hours were extremely rare across all sleep subgroups for both samples.
See Table 5 
DISCUSSION
This study did not demonstrate that older individuals with sleep complaints engage in poorer sleep hygiene practices (alcohol, cigarette, and caffeine use; napping; irregular bed and outof-bed times) than noncomplainers. Frequency of napping is the possible exception, as complainers in Sample 1 reported napping on 1.5-2.0 more days per week than noncomplainers, which is consistent with Jefferson and colleagues' findings in a younger sample. 37 Unfortunately, because previous research on the impact of napping on nighttime sleep has been mixed, the implications of this finding are unclear. Basal rates for the other sleep hygiene practices studied were low across subgroups. Consequently, the efficacy of sleep hygiene therapy for late life insomnia appears questionable.
Our findings for sleep hygiene practices other than frequency of napping are inconsistent with Jefferson and colleagues' finding that insomniacs were more likely to smoke and drink alcohol close to bed time than were normal sleepers. One possible explanation for this discrepancy is that our focus on older adults resulted in a sample with longer histories of chronic insomnia. According to Spielman's model, the factors that maintain insomnia evolve over time. 54, 55 Older insomniacs may have initially engaged in poorer sleep hygiene but altered their behaviors over time in order to improve their sleep or in response to increased age-related health concerns. Our finding that complainers with insomnia symptoms reported 1-2 more chronic conditions than noncomplainers supports this latter explanation. Our results highlight the need for caution when drawing implications for older adults based on younger samples.
Daily bed and out-of-bed times varied by only 20-40 minutes across all 4 sleep subgroups in the present study. This result was surprising, since irregular sleep patterns have been shown to discriminate older insomniacs from older good sleepers. 20 Differences in the measurement of regularity may account for these discrepant findings. Previous researchers defined regularity based on 3 statements rated on a 5-point scale. The present study measured consistency based on each individual's standard deviation in reported bed and out-of-bed times over the 14 day study period.
Our findings are similar to previous studies demonstrating no differences in substance use or lifestyle characteristics between good and poor sleepers. [18] [19] [20] [21] 56 While the substances examined in the present study are known to disrupt sleep (e.g., caffeine, cigarettes), these substances did not differentiate the 4 sleep subgroups. However, these results do not rule out the possibility that Average number of minutes spent napping on days on which napping occurred., 3 Average number of minutes of variation in bed time per day., these substances may have played a role in instigating complaints of poor sleep in our participants.
Methodological differences were considered as potential explanations for the discrepant frequency of napping finding in the 2 study samples. Sample 1 utilized random digit dialing and therefore, was less susceptible to self-selection bias. However, why this would differentially affect napping frequency versus the other sleep hygiene practices studied is not clear. Ethnicity, sex, and education differences were also considered. Sample 1 (Memphis, Tennessee) was more diverse (20% African American) than Sample 2 (Gainesville, Florida; 96% Caucasian). However, ethnicity was ruled out after re-analyses of the sleep behaviors for the Caucasian participants only in Sample 1 duplicated those of the original analyses. Sample 1 had proportionally fewer women (49%) than Sample 2 (64%), but sex was ruled out after re-analyses of the sleep behaviors for men only in Sample 2 duplicated those of the original analyses. Finally, Sample 1 (Memphis, Tennessee) was slightly less educated (~14 years) than Sample 2 (Gainesville, Florida; ~16 years). Although statistically significant, the clinical relevance of this finding is unclear as both samples were highly educated.
Napping was a common practice with the vast majority of participants in both samples engaging in 1 or more naps per week. Because complete elimination of napping is difficult for many older patients, this sleep hygiene recommendation is frequently modified to permit a limited amount of napping (less than 30-60 minutes) during a specified time of day (morning). 16 Interestingly, despite differences in nap frequency for Sample 1, the sleep subgroups were not differentiated by nap duration. In fact, the majority of participants in the present study are already in compliance with this modified recommendation. Interestingly, recent evidence of improvements in cognitive performance and sleep quality ratings in older adults following a daytime nap 22, [31] [32] [33] [34] [35] [36] suggests prescribed napping may actually be beneficial for older adults. Clearly, the impact of napping for older adults warrants greater scrutiny. Caffeine use (1 or more drinks per day) was also common for the majority of participants. However, only one third or fewer had more than 3 caffeinated drinks per day. Caffeine doses of 100-400 mg can have sleep disrupting effects, 57 and the amount of caffeine in common substances varies: cup of coffee (100-150 mg), 12 oz soda (35-50 mg), and chocolate bars (25 mg/ounce). Typical duration of caffeine activity is 3-5 hours for adults with some individuals experiencing effects for up to 10 hours. 58 Because caffeine sensitivity is idiosyncratic and may be increased in older individuals due to age-related decreases in caffeine elimination, 59 it is possible that low levels of consumption may have a detrimental impact on older insomniacs' sleep. Additional research to address this question is warranted.
Several limitations of this study need to be acknowledged. Because insomnia was not clinically assessed, generalizability to clinical populations is uncertain. However, insomnia diagnosis was based on the most defensible quantitative criteria 50 for selfreport (greater than 30 minutes of wakefulness) and exceeded criteria based on the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition. 1 Nonetheless, many older adults, with or without insomnia complaints, may exceed this criterion. Additionally, self-report screening for primary sleep disorders in older adults is cause for concern. Based on the Sleep Heart Health Study, 60 the factors predictive of sleep disordered breathing (SDB), such as snoring and obesity, may be inappropriate for older individuals. The influence of primary sleep disorders (SDB, periodic limb movement disorder) on the present study is unknown as individuals with these disorders could fall into any of the 4 sleep groups. Because sleep diaries alone are not able to discriminate the causes of insomnia, polysomnography should be used in future research. Thus, the present study provides information about sleep perceptions that clinicians may find useful in assessing the initial complaint and managing the insomnia, but does not address potential differences among different types of insomnia diagnoses, such as insomnia versus sleep state misperception. Sample differences (recruitment strategies, eligibility criteria, compensation) were another potential concern. However, direct comparisons of the samples revealed similarities in potential confounds (age, sex, education, BMI, health conditions, medications). Nonetheless, other potential differences may exist. Retrospective measurement error was another potential concern. For example, caffeine, cigarette, and alcohol use were each measured using a single question. Because the use of a single, global, retrospective rating may yield inaccurate estimates, future research should use prospective measurements instead. Additionally, it may prove helpful to assess the time of day of substance consumption and napping. 16 Other common aspects of sleep hygiene, such as avoidance of exercise too close to bed time, also merit additional research.
Summary
Frequency of napping was the only sleep hygiene behavior that differentiated the 4 sleep subgroups. Interestingly, this was the case for Sample 1 only. Consistent with previous research, complainers in Sample 1 reported napping on 1.5-2.0 more days per week than the two noncomplaining subgroups. Because recent evidence indicates napping may have a positive impact on older adults' daytime functioning and perceptions of sleep quality and because findings regarding nap frequency were inconsistent for the 2 samples in the present study, additional research is clearly needed. Overall, the efficacy of sleep hygiene as a therapy for late life insomnia appears questionable based on the present study. Inconsistencies with previous research demonstrating poorer sleep hygiene in insomniacs versus good sleepers in younger populations supports concerns regarding the generalizability of research findings based on younger populations to older populations. Future research specifically targeting older individuals' sleep hygiene practices is warranted.
